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(57) A DRAM integrated circuit device is described
in which at least some of the peripheral circuits associ-
ated with the memory arrays are provided on a first sub-
strate. The memory arrays are provided on a second sub-
strate stacked on the first substrate, thus forminga DRAM
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STACKED-SUBSTRATE DRAM SEMICONDUCTOR DEVICES

integrated circuit device on a stacked-substrate assem-
bly. Vias that electrically connect the memory arrays on
the second substrate to the peripheral circuits on the first
substrate are fabricated using high aspect ratio via fab-
rication techniques.

380

378 y w7
( ’ — ’
7 7 W
36~ f ;-Eﬁq
-
e e
STACKED e —
SUBSTRATE 376 3 |
DRAM
MEMORY _ <6
DEVICE 315A 1968 3158
™ N TN g
204 310A 3220 T 23108
|~ 326A B~ 7
A~ 318A 3428~ L3188
\\\ L \\\ e
,\ \\ (/ < \
334A 38n  306A 08B a3p 3368
302

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 629 374 A3

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 19 18 3099

2 September 2014 (2014-09-02)

* column 3, Tine 16 - line 19; claims 2-4;
figures la-1c *

* column 9, Tine 10 - column 10, line 12 *

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y US 2009/294833 Al (KIM YONG-SHIK [KR]) 1-13 INV.
3 December 2009 (2009-12-03) HO1L27/108
* paragraphs [0010], [0033] - [0044]; HO1L27/06
figures 2, 7 *
Y US 2008/106938 ALl (ISHII TOMOYUKI [JP]) 1-13
8 May 2008 (2008-05-08)
* paragraphs [0006], [0035] - [0043],
[0061]; figures 1, 2, 14, 16, 7 *
Y US 8 824 159 B2 (LEEDY GLENN J [US]) 1-13

TECHNICAL FIELDS
SEARCHED (IPC)

HO1L
1
Place of search Date of completion of the search Examiner
38 Munich 19 December 2019 Mosig, Karsten
[=
o
o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
2 E : earlier patent document, but published on, or
b X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
ha document of the same category L : document cited for other reasons
E A technological backgroUund e et et e be st h e ae e
Q O : non-written disclosure & : member of the same patent family, corresponding
o) P : intermediate document document
o
w




10

15

20

25

30

35

40

45

50

55

EP 3 629 374 A3

Européisches
Patentamt

European . :
Pater':t Office Application Number

Office européen

des brevets EP ].9 ].8 3099

CLAIMS INCURRING FEES

The present European patent application comprised at the time of filing claims for which payment was due.

Only part of the claims have been paid within the prescribed time limit. The present European search
report has been drawn up for those claims for which no payment was due and for those claims for which
claims fees have been paid, nhamely claim(s):

No claims fees have been paid within the prescribed time limit. The present European search report has
been drawn up for those claims for which ho payment was due.

LACK OF UNITY OF INVENTION

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

see sheet B

All further search fees have been paid within the fixed time limit. The present European search report has
been drawn up for all claims.

[

As all searchable claims could be searched without effort justifying an additional fee, the Search Division
did not invite payment of any additional fee.

[

Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[

None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

1-13

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).




10

15

20

25

30

35

40

45

50

55

EP 3 629 374 A3

Eutrop;a'isc{l:s
European -

0)) e ofee LACK OF UNITY OF INVENTION Application Number
des brevets SHEET B EP 19 18 3099

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-13

Integrated circuit having two substrates stacked on one
another, the second substrate comprising a memory array,
characterised by the thickness of the second substrate being
less than 200 nm.

2. claims: 14, 15

Integrated circuit having two substrates stacked on one
another, the second substrate comprising a memory array,
characterised by the method of stacking the substrates, i.e.
exposing the first substrate to a plasma, after the plasma
exposure, placing the second substrate in contact with the
first substrate, and heating the two substrates while
maintaining contact therebetween.
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